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Abstract
Background: As an alternative to hospital admission, crisis resolution teams (CRTs) provide intensive home
treatment to people experiencing mental health crises. Trial evidence supports the effectiveness of the CRT model,
but research suggests that the anticipated reductions in inpatient admissions and increased user satisfaction with
acute care have been less than hoped for following the scaling up of CRTs nationally in England, as mandated by
the National Health Service (NHS) Plan in 2000. The organisation and service delivery of the CRTs vary substantially.
This may reflect the lack of a fully specified CRT model and the resources to enhance team model fidelity and to
improve service quality. We will evaluate the impact of a CRT service improvement programme over a 1-year
period on the service users’ experiences of care, service use, staff well-being, and team model fidelity.
Methods/design: Twenty-five CRTs from eight NHS Trusts across England will be recruited to this cluster-randomised
trial: 15 CRTs will be randomised to receive the service improvement programme over a 1-year period, and ten
CRTs will not receive the programme. Data will be collected from 15 service users and all clinical staff from each
participating CRT at baseline and at the end of the intervention. Service use data will be collected from the services’
electronic records systems for two 6-month periods: the period preceding and the period during months 7-12 of the
intervention. The study’s primary outcome is service user satisfaction with CRT care, measured using a client satisfaction
questionnaire. Secondary outcomes include the following: perceived continuity of care, hospital admission rates and
bed use, rates of readmission to acute care following CRT support, staff morale, job satisfaction, and general health.
The adherence of the services to a model of best practice will be assessed at baseline and follow-up. Outcomes
will be compared between the intervention and control teams, adjusting for baseline differences and participant
characteristics using linear random effects modelling. Qualitative investigations with participating CRT managers
and staff and programme facilitators will explore the experiences of the service improvement programme.
Discussion: Our trial will show whether a theoretically underpinned and clearly defined package of resources are
effective in supporting service improvement and improving outcomes for mental health crisis resolution teams.
Trial registration: Current Controlled Trials ISRCTN47185233
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Background
Crisis resolution teams (CRTs) – otherwise referred to
as home treatment or crisis assessment teams – provide
rapid assessment in mental health crises and offer inten-
sive home treatment as an alternative to acute admission
if feasible [1]. The introduction of CRTs, mandated by
the National Health Service (NHS) Plan in 2000 [2], has
been an extensive change in the English mental health
care system. In 2000, few areas had such teams, but at
the time of writing, CRTs are available in every Trust in
the country, and several thousand mental health profes-
sionals have migrated into them [3]. UK government
guidance [1] recommended that CRTs should provide an
easy access, rapid response, 24-hour service; should be
multi-disciplinary and able to provide medical, psycho-
logical, and social interventions; and should help facili-
tate early discharge and adopt a ‘gatekeeping’ function of
assessing all service users before admission to acute
wards to ensure home treatment is presented as an alter-
native to admission wherever possible [4]. When CRTs
first became national policy, their evidence base was
criticised as limited [5, 6]. However, some positive
findings have now been reported from naturalistic
studies and a randomised controlled trial, suggesting
that CRTs reduce inpatient admissions [7–11] and health-
care costs [12, 13] and increase service user satisfaction
with acute care [7, 10].
Despite indications of the potential effectiveness of
CRTs, considerable reservations have emerged about
their delivery in routine settings in the UK, most notably
in recent reports by Mind [14], the Schizophrenia Com-
mission [15], and the Care Quality Commission [16].
Both CRT and ward managers still view a significant
minority of hospital admissions as unnecessary [17]. The
impact on bed use appears to vary considerably between
areas [11, 18, 19], and the reductions in bed days tend to
be less marked than those in admissions [9, 11]. Rates of
compulsory admissions have continued to rise in England
since 2000 despite the national implementation of CRTs
[18–20], and a recent national audit raised concerns about
the number of suicides by service users receiving CRTcare
[21]. Service users and carers, whilst mainly positive about
receiving care in their own homes, report important areas
of dissatisfaction with CRTs [14, 22, 23], especially regard-
ing the continuity of care, the quality of relationships with
staff, and a narrow range of support on offer, which some-
times focuses principally on medication and short-term
symptom control.
The UK experience, and similar challenges in Norway,
where CRTs are also mandated at the national level but
with variable implementation [24], illustrates that the na-
tional mandate, policy, and guidelines have been insuffi-
cient to ensure consistent and complete implementation
of this complex intervention. A survey of CRTs in 2005/6
[25] and another in 2011/12 [26] confirmed considerable
variation in CRT resources, organisation, and service
delivery. One potential reason for inconsistencies in CRT
implementation is that the CRT model and its theoretical
basis were not highly specified at the outset [4, 26], nor
has a means of measuring fidelity to a model of good prac-
tice been developed and disseminated. Improving acute
mental health services is a current UK policy priority [27],
yet available quality improvement resources are lacking
for CRTs to promote best practice.
The US National Implementing Evidence-Based Prac-
tices Project (EBP) [28, 29] offers a model for evaluating
and promoting quality improvement in complex service-
level mental health interventions. Integral elements of
the EBP approach are service reviews using a fidelity
measure that assesses how far services are achieving a
model of good practice and utilisation of a resource kit
to support implementation and quality improvement
[30]. Resource kits typically consist of guidance, training
materials, and coaching and support for service man-
agers and staff, designed to help services address areas
where high model fidelity has not been achieved. Model-
ling of factors associated with successful implementation
of evidence-based practices has helped to theoretically
underpin the EBP implementation model [31, 32]. At-
tention to workforce development and training may in
itself be insufficient to achieve high fidelity implementa-
tion of complex mental health interventions: securing
leadership support, organising workflow (service struc-
tures and organisation) to support implementation, and
providing feedback to reinforce implementation successes
are also required [31]. Access to technical assistance that
enables understanding of the specific requirements of a
complex intervention can also facilitate implementation
[32]. The EBP programme has successfully developed fi-
delity scales and implementation resources for a range of
service-level interventions including supported employ-
ment [33] and assertive community treatment [34]. Previ-
ous studies have found correlations between fidelity to an
evidence-based practice and better client outcomes [35,
36]. CRTs are comparable with models in the EBP project
because trial evidence exists for their efficacy in the right
conditions. A CRT fidelity scale was developed in an earl-
ier part of this programme of research (The CORE Study)
[37]. This trial will test the effectiveness of the CORE CRT
Service Improvement Programme in helping CRTs im-
prove outcomes and achieve high model fidelity.
Aims
This trial tests the CORE CRT Service Improvement
Programme in a cluster-randomised trial. CRTs rando-
mised to the intervention arm will receive the Service
Improvement Programme over a 1-year period, and con-
trol CRTs will not receive the intervention. The study
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aims to investigate whether a CRT Service Improvement
Programme can improve service users’ experience of
CRT care, reduce acute service use, and improve CRT
staff well-being. The primary outcome is service user
satisfaction, measured using The Client Satisfaction
Questionnaire (CSQ-8) [38]. We will also explore whether
the fidelity scores of the CRT teams receiving the Service
Improvement Programme rise over the 1-year interven-
tion period and the associations between team fidelity
score and service outcomes. Through a qualitative and
process evaluation, we will seek to understand stakeholder
experience of the CRT Service Improvement Programme,
contextual factors constituting barriers and facilitators to
its implementation, and any mechanisms by which it may
improve team effectiveness.
Methods/design
This cluster-randomised controlled trial is funded by the
National Institute of Health Research (NIHR) and has
received ethical approval from the Camden & Islington
Research Ethics Committee (Ref: 14/LO/0107). It is reg-
istered on the ISRCTN registry (Ref: 47185233). The
protocol reported in this paper corresponds to the
current, ethically approved, version of the trial protocol:
V3_25/06/15.
Preliminary work
The lack of a highly specified model for CRTs [4, 26] led
to the development of a fidelity scale by the CORE study
team [37]. Fidelity refers to adherence to the standards
defining a specific practice; a fidelity scale is a quanti-
tative measure assessing the degree of adherence. The
fidelity scale was developed from qualitative interviews
with stakeholders [39], a systematic review of previous
research [40], and a national survey of CRT managers
[26]. The CORE CRT fidelity scale defines 39 fidelity
criteria; each item is scored on a scale of 1–5, with 5
indicating excellent fidelity and 1 very low fidelity; and a
total score is yielded that ranges from 39–195. The scale
has been piloted and used to survey CRT model fidelity
across 75 CRT teams in England in 1-day reviews by
three trained external reviewers. Whilst completing the
75 team fidelity surveys, researchers collected best prac-
tice resources and case study examples that inform the
development of the Service Improvement Programme,
which is designed to help CRT services achieve high
model fidelity and quality improvement.
Main study
The CORE Trial involves the collection of data from 25
CRTs at baseline and at the 1-year follow-up. The trial
comprises four components: (1) quantitative evaluations
of service user experience, (2) quantitative evaluations of
service use, 3) quantitative evaluations of staff well-being,
and 4) an accompanying qualitative and process evalu-
ation. This protocol paper follows the SPIRIT recommen-
dations [41] for trial protocols. A copy of the SPIRIT
checklist, detailing where each recommended element of
protocol reporting is included in this protocol paper, is
provided as Additional file 1.
Setting
Twenty-five CRTs will be recruited to the trial. CRTs will
be selected from NHS Trusts in four regions of England
(North London, South London and the South-east, the
West of England, and the heart of England) to reflect a
range of Trusts and urban and more rural areas. We
excluded the CRT teams identified by our earlier CORE
fidelity survey as already achieving good model fidelity
(defined as having a mean item score of 4 or higher). Fif-
teen CRT teams were included in the intervention arm
of the trial to allow a thorough investigation of the im-
plementation of the intervention in a range of contexts.
Ten teams were included in the control group, as this
was considered sufficient to represent treatment as
usual. The number of participants in each outcome is
therefore greater in the intervention than the control
arm, although it is equal within each cluster for the
primary outcome.
Randomisation
The 25 teams will be randomised to either receive the
Service Improvement Programme (n = 15) or the control
(n = 10) after the baseline fidelity reviews have taken
place for all participating teams within each NHS Trust.
Randomisation of the CRTs will be stratified by the NHS
Trust to ensure that within each Trust, some CRTs will
receive the intervention and some will act as control
teams, to address the potential confounding factor of
Trusts’ macro-level management and service processes.
Randomisation will be conducted by a Priment (a Uni-
versity College London Clinical Trials Unit) statistician
who is independent of the study. Randomisations will be
conducted for all participating teams within each NHS
Trust at the same time, once baseline fidelity reviews
have been completed at all sites within the Trust. The
CORE trial has made no arrangements for blinding: both
participating services and researchers will be aware of
the team allocation status. Service user participants
providing data for the trial’s primary outcome are not
expected to be informed of their team allocation, and
the NHS Informatics Teams providing anonymised pa-
tient service-use data will not be aware of the team allo-
cation status.
Sample
The four components to this study are presented and
described separately.
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1) Service user experience
At each CRT, 15 service user participants will be re-
cruited at baseline, and 15 service user participants will
be recruited who were discharged in months 10–12 of
the 12-month intervention, providing a total sample of
N = 375 at each time point. At each service, we will
screen and recruit consecutively discharged, eligible, and
consenting service users until we reach our target of 15.
Eligibility criteria for participants are the use of the CRT
service for at least 7 days, ability to read and understand
English, capacity to provide informed consent, and do
not pose too high a risk to others to participate (including
being interviewed on NHS premises or participating by
phone, email, or online survey).
2) Service use
Anonymised service data for two cohorts of service users
will be collected at two time points – baseline and
follow-up: (1) a cohort of all service users admitted to
the CRT during a 1-month period ending 6 months
prior to the study baseline date and another cohort of all
service users admitted during month 7 of the study
intervention period at each Trust and (2) all service
users admitted to the acute inpatient services during a
6-month period up to the study baseline date and during
months 7–12 of the study intervention period at each
Trust.
3) Staff well-being
At each CRT, all clinical staff will be invited to complete
a set of questionnaires at baseline and outcome (months
10–12) time points to measure staff morale and psycho-
logical health.
4) Qualitative and process evaluation
Fidelity reviews
Fidelity reviews will involve individual interviews with
CRT managers and a separate focus group with available
CRT clinical staff. The CRT team will invite discharged
service users (n = 6) and carers (n = 6) to take part in
short phone interviews. Managers of other community
teams (n = 3), who make referrals to the CRT and ward
managers (n = 2) who work with the CRT, will be inter-
viewed. Anonymised case notes of recently discharged
service users (n = 10) and CRT routine records, policies,
and protocols will be reviewed.
Facilitator monthly updates
The CRT service improvement facilitators (n = 7) will be
interviewed each month throughout the 12-month inter-
vention by a member of the research team who will rec-
ord the implementation activities undertaken by each
team (n = 15). Interviews will be conducted with the ten
control team managers at 6 months and the end of the
study period to check for possible contamination, i.e.
take up of service improvement initiatives or shared learn-
ing from intervention teams within the same Trust.
Qualitative Evaluation
Six case study sites will be purposively selected following
12-month fidelity reviews to include teams in urban and
more rural settings, teams starting from comparatively
high and low baseline model fidelity, and teams where
an improvement in the fidelity score was achieved and
where it was not. Interviews with CRT manager and a
separate focus group with up to ten CRT team members
per team will be conducted at each case study site. We
will seek to include staff representing a range of pro-
fessional groups, levels of seniority and amount of CRT
experience within each focus group. Interviews will also
be completed with all CRT facilitators (n = 7) and their
clinical supervisor (n = 1).
Sample size
A sample size calculation for the primary outcome meas-
ure (service user satisfaction measured using the Client
Satisfaction Questionnaire [38]) determined the size of the
service user sample. A sample of 375 participants (225
from 15 CRTs that have implemented the service im-
provement intervention and 150 from ten CRTs that have
not) will give 97 % power to detect half a standard devi-
ation difference in mean satisfaction (3.5 points assuming
a typical SD of 7.0), and 80 % power to detect a small dif-
ference of just over one-third of a standard deviation,
allowing for moderately large within-team clustering
(ICC = 0.05).
The intervention
The CORE CRT Service Improvement Programme is
designed to support teams to identify target areas for
service improvement and to produce and implement
plans that improve current practice. Structures and re-
sources included in the Service Improvement Programme
are available in the online CRT Resource Pack. They in-
clude the following:
1. Assessment of adherence to current CRT best
practice measured by the CORE CRT fidelity scale.
Fidelity reviews will be conducted at baseline and at
the end of the 12-month study period with control
teams and intervention teams. Intervention teams
will receive an additional 6-month review, with
feedback from the external reviewers being included
on the resulting fidelity report to the CRT manager
and team. Intervention teams will be offered a
meeting with the reviewers to discuss their 6-month
report. This will be used to identify targets for
service improvement and planning for how to
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achieve them and to provide positive reinforcement
of any implementation successes achieved during the
previous 6 months.
2. Structures to guide service improvement work. A
number of structures based on an EBP framework
will be utilised to guide service improvement. These
structures include a 1-day, whole-team scoping
event for each CRT to kick start the Service
Improvement Programme and feedback on the
fidelity review; service improvement groups (SIGs)
of managers and clinical leaders within each CRT
meeting regularly to develop service improvement
plans (SIPs); and collaboration between CRT
managers and staff in teams receiving the intervention,
which will be promoted by the research team.
Collaboration activities will include an online
forum; regular bulletins from the research team
about implementation progress at study sites; and
at least two meetings/events during the study
period to promote sharing of experience,
knowledge, and best practice. Evidence suggests
that these types of collaborative learning events
have the potential to support improvements in
the quality of services [42].
3. A local facilitator. Participating NHS Trusts
will fund a local facilitator with dedicated time
(0.1 full time equivalent for each intervention team)
to help teams implement the Service Improvement
Programme by encouraging the use of the resource
pack; discussion and coaching of the CRT manager;
mentoring, supervision, and training of the CRT
staff; and liaison with senior Trust management
regarding resources or organisational support
required to achieve model fidelity. The local
facilitator may either be an employee of the
participating NHS Trust or an external consultant
identified by the study team, depending on local
resources and preferences. The facilitator will
typically be a manager or senior clinician with
experience of working in or with CRTs. Facilitators
will be provided with initial and follow-up group
training and individual coaching at least once a
month by appropriately experienced members of the
research study team (a clinical psychologist with
CRT clinical experience and a clinical and academic
psychologist with expertise in leadership and change
management in mental health service contexts).
Facilitators will be invited to regular implementation
meetings with the study team to offer feedback on
how the intervention is progressing and discuss ways
of overcoming barriers to service improvement.
4. Access to a web-based resource pack manual,
including practical resources, guidance, and training
materials to support implementation; case studies
from high fidelity CRT services outlining strategies
for achieving high fidelity; relevant reading; useful
links; video and audio clips of service users, carers,
and staff involved in clinical CRT work; and service
improvement research providing rationale for fidelity
scale items and ideas for improving support. An
outline of the structures designed to help facilitate
service improvement over the 1-year intervention
will also be included.
The CORE CRT Service Improvement Programme,
with ongoing implementation support from facilitators
during the year of the intervention, will thus provide
ongoing help to teams during the course of the project
in securing leadership support, structuring team work-
flows to support implementation, and providing expert
technical assistance with implementing the CRT model
where required, in line with EBP implementation theory
[31]. Services in the control group will receive a fidelity
review and written report at baseline and at the end of
the study period but no other implementation support.
Control teams will not be provided with details of the
online resource pack; teams within the intervention
group will undertake not to share resources or promote
service improvement in the control teams until the end
of the trial.
Measures
1. Service user experience
Schedules will include information about service user
characteristics and service use (age, gender, ethnicity, and
previous use of the CRT and inpatient admissions). It will
also include two structured measures:
a) The Client Satisfaction Questionnaire (CSQ-8) [38]
is an eight-item measure of satisfaction with the
CRT service. Each item is scored on a four-point
Likert-like scale, yielding a total score between 8 and
32 (high score = more satisfied). The CSQ-8 is a
well-validated measure of service user satisfaction,
which has demonstrated high reliability and validity,
including in mental health service settings, and has
high internal consistency (coefficient α = .91, and
median item-total correlation value = .64).
b) Continu-um [43] is a measure consisting of 16 topics
relating to the perceived continuity of care, with
responses each noted on a five-point Likert scale,
scored 1 to 5, giving a possible range of 16 to 80, with
higher scores indicating greater continuity of care.
2. Service use
Data on acute service use will be collected for two
cohorts of service users at baseline and follow-up.
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Cohort 1: Readmissions to acute care, compulsory and
voluntary hospital admissions, and days with the CRT
and in acute care during a 6-month follow-up period
will be collected for service users admitted to the CRT
during a 1-month period ending 6 months prior to the
study baseline and for a second 1-month period in months
6–7 of the intervention period.
Cohort 2: The number of hospital admissions and in-
patient bed-uses and the available summary demographic
data for all service users within the CRT’s catchment area
will be collected for service users admitted to acute in-
patient services during a 6-month period up to the study
baseline and for a second 6-month period during months
7–12 of the study intervention in each Trust.
3. Staff well-being
All CRT clinical staff will be asked to complete a self-
report questionnaire at two time points: study baseline
and 1-year follow-up. It will cover the demographic
characteristics and the role of the CRT and will include
the following:
a) The Maslach Burnout Inventory [44]. This is a
22-item measure of staff morale, providing
information about emotional exhaustion, cynicism,
and perceived personal accomplishment. Its possible
range is 0 to 132.
b) The General Health Questionnaire [45]. This is a
12-item measure of general psychological health
that yields a score ranging from 0 to 36.
c) The Work-Related Acceptance and Action
Questionnaire [46]. This is a seven-item scale of
work-related psychological flexibility that yields a
score ranging from 7 to 49.
d) The Work Engagement Scale [47]. This is a
nine-item measure of positive work engagement
that yields a score ranging from 0 to 54.
4. Qualitative and process evaluation
Fidelity reviews
CRT model fidelity will be assessed in all teams at baseline
and 1-year follow-up using the CORE CRT Fidelity Scale
[37], a 39-item measure yielding a total score ranging
from 39–95.
Monthly process monitoring
Monthly process monitoring for each CRT in the inter-
vention arm will identify the fidelity items targeted in
the service improvement plans and categorise the CRT
facilitators’ implementation activities using a typology
developed by the EBP Program as prioritisation, leader-
ship, workforce, workflow, or reinforcement [31] to de-
scribe the facilitators’ activities and explore how they
may relate to changes in team fidelity during the project.
Qualitative interviews
Topic guides for local facilitator interviews and CRT
manager interviews and staff focus groups will examine
the participants’ experiences of the CRT service im-
provement intervention; most and least helpful parts of
the intervention; barriers and facilitators to its imple-
mentation, including local contextual factors; and the
perceived impact of the intervention implementation on
the CRT service delivery and outcomes.
Procedures
The 1-year study intervention period will be the same
for all teams within each participating NHS Trust,
defined as starting from the date when the Trust’s CRT
facilitator starts in post. Outcome data from Trust patient
records will be collected for a 6-month period 6–12
months following the intervention start date. Outcome in-
terviews with service users and staff, and the end-of-study
CRT fidelity review, will be conducted between months 10
and 12 of the trial-intervention period.
1) Service user experience
Screening and recruitment
Clinical staff in participating CRTs will be asked to
screen and identify consecutively discharged potential
service user participants who meet the study’s inclusion
criteria. Eligible service users will be approached close to
the point of discharge by clinical staff from the CRT that
supports them, who will explain the study briefly and
ask if they are willing to be contacted by a researcher. A
study researcher will then contact potential participants
to explain what the study involves, answer any ques-
tions, and send a written study information sheet [48].
The researcher will make contact again to check the par-
ticipant has understood the information sheet and has
continued capacity to consent. Consent to participate
and completion of the questionnaire can be done in one
of the following ways: at a face-to-face meeting, via post,
over the telephone (consent will be audio-recorded and
stored securely), or online via a link sent by researcher
(using UCL’s secure “Opinio” system). A copy of the
consent form is provided as Additional file 2.
The interview will take approximately 15 minutes to
complete. This process will continue until 15 service
users from each team have completed the questionnaire.
Participating service users will be offered a gift of £10 in
acknowledgement of their time, given as cash or as an
e-voucher, according to the participant preference.
2) Service use
For baseline and study outcome data from patient
records, a study researcher will contact the appropriate
administrators or informatics team within each NHS
Trust. The study researchers will provide a pro forma
Lloyd-Evans et al. Trials  (2016) 17:158 Page 6 of 12
that specifies clearly the nature of the information and
time periods for which data are required. Administrators
will be asked to provide the required patient-level data
in anonymised form.
3) Staff well-being
A study researcher will visit the CRT team to publicise
the study and answer any questions the staff may have
about their involvement. The study researcher will as-
sign a study identification number to each staff member.
A master document linking CRT staff names to ID num-
bers will be stored securely at the research study office.
An email will then be sent to all CRT staff containing an
invitation to participate in the study, a study information
sheet, their individual ID number, and a link to the on-
line structured questionnaire hosted on the UCL's secure
network. Consent to participate in the study will be pro-
vided by staff through completing the questionnaire.
4) Qualitative and process evaluation
Qualitative interviews
At the end of the 12-month intervention, a study
researcher will contact all local facilitators and the man-
agers of the six case study CRTs directly to invite them
to participate in an individual interview. Staff focus
group participants will be identified initially through
liaison with managers of case study CRTs. A study
researcher will provide potential participants with writ-
ten information about the study, and the focus group
and will include information on how to contact the re-
searchers with any questions about participating. Staff
will be informed that participation is entirely volun-
tary. Written consent will be taken from participants
before the focus groups begin. Focus groups will be
facilitated by two researchers from the study team.
Focus groups and individual interviews will be audio-
recorded.
Process monitoring
All monthly monitoring data collected from progress
update phone calls with local facilitators will be coded
under the EBP implementation categories by a researcher
each month. [31]. Usage of the online resource kit will be
monitored using Google analytics.
In addition, phone calls will be made to control team
managers at 6 and 12 months: any reported impact of
the Service Improvement Programme on their own team’s
practice and any other major service improvement initia-
tives affecting CRTs taking place within NHS Trusts will
be recorded.
Data management
Study researchers will develop and manage a secure
database for all quantitative study data using SPSS
software and will store electronic copies of focus group tran-
scripts using Nvivo qualitative software [Nvivo9: http://
www.qsrinternational.com/product ] on the secure IT net-
work at University College London. The study team will
follow advice from Priment, a UCL Clinical Trials Unit, re-
garding development and maintenance of the study database.
Staff data will be entered by staff themselves, via the
secure UCL online questionnaire. Service user data will
be entered either by participants themselves via the
secure UCL online questionnaire, or by researchers after a
phone or face-to-face interview, or receipt of a paper copy
of the questionnaire. All data will be transferred to the
trial SPSS databases by study researchers. The study Chief
Investigator will act as custodian of the data.
Study oversight
The study sponsors, the Camden and Islington NHS
Foundation Trust, act as guarantors for the trial, includ-
ing insurance and indemnity arrangements, and are re-
sponsible for overseeing and auditing trial conduct. The
study is supported by the Priment Clinical Trials Unit at
University College London. Management of the study is
coordinated through a trial management group, consist-
ing of the study chief investigator and trial manager, trial
statisticians and health economist, senior investigators,
and representatives of Priment. Any proposed changes
to the trial protocol during the study will be agreed on
by the trial management group and submitted for ap-
proval to the research ethics committee by the study
team. Service user and staff participants providing out-
comes data for the trial will all provide informed consent
to take part, using ethically approved procedures. Inde-
pendent advice to the study team and oversight of the
study is provided by a trial steering committee, which
is independent of the sponsor and will meet at least
annually during the trial. The steering committee
comprises senior academics, including a statistician
and a health economist; clinicians with relevant ex-
perience in acute care and/or service improvement;
and service user and carer representatives with ex-
pertise by experience. A data monitoring committee
(DMC) is not planned for this team-level interven-
tion, but the trial steering committee will advise if
any role for a separate DMC is indicated during the
trial. No interim analyses are planned, and no stop-
ping criteria are pre-set. Any serious adverse events
reported to the study team will be screened by the
chair of the trial steering committee as an independent re-
viewer. Any adverse events assessed as study-related will
be reported, with the trial steering committee chair’s
recommendation, to the study sponsor and the research
ethics committee. Annual study progress reports will be
provided by the study team to the sponsor and the re-
search ethics committee.
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Analysis
1) Service user experience
We will test the hypothesis that participant satisfaction
with the crisis resolution team, measured by the client sat-
isfaction questionnaire [38] is greater in the teams that
have implemented the Service Improvement Programme
than control teams. This will be analysed using a multi-
variate linear random effects model with a random effect
for CRT (mixed model), controlling for the mean baseline
client satisfaction questionnaire score by CRT. Experi-
ences of continuity of care, measured using Continu-um
[43], will also be compared between those receiving and
those not receiving the intervention.
Second, we will explore, using random effects modelling
with a random effect for CRT, the extent to which the
team fidelity score can explain variations in individual
satisfaction with care.
2) Service use
We will use routine data to compare service use patterns
between teams that have received the Service Improve-
ment Programme and the control teams. Data on admis-
sion rate, bed use, and population size will be measured
over 6-month periods before and after intervention intro-
duction. We will also explore whether there is any evi-
dence of differences between intervention and control
areas in extent of change in rates of compulsory detention
under the Mental Health Act and of readmissions within
6 months of an initial admission to acute care. Other
routinely collected indicators of CRT functioning, such as
referral sources and caseload composition will also be
examined. Data will be analysed using Poisson random
effects modelling. Either bed use or admission rate will be
set as the exposure variable as appropriate.
If differences between the two groups are found,
national reference costs will be applied to resource use
(admission, bed days and re admissions) to calculate the
cost difference between resource kit implementation and
control areas. A difference in difference model will be
used, looking at before and after effects in the two areas
using the most appropriate statistical model as determined
by Akaike information criteria (AIC) and Bayesian infor-
mation criteria (BIC) values. This is likely to be a general
linear model with log link and family gamma. The model
will take the same form as the Poisson model above.
3) Staff well-being
We will test the hypotheses that the mean staff psycho-
logical well-being scores, measured by the General Health
Questionnaire [45], and the mean staff burnout scores,
measured by the Maslach Burnout Inventory [44], will
be lower in CRTs receiving the Service Improvement
Programme and that the mean staff job involvement
scores, measured by the Work Engagement Scale [47],
will be higher in CRTs receiving the Service Improve-
ment Programme. We will use data collected from
CRT staff at study baseline before the introduction of
the programme to assess whether there are baseline differ-
ences between the two groups of teams for which adjust-
ments should be made.
In secondary analyses, we will explore whether staff
psychological flexibility scores at baseline, measured
using the Work-Related Acceptance and Action Ques-
tionnaire [46], predicts staff morale and job satisfaction
following implementation of the Service Improvement
Programme and whether psychological flexibility scores
change following implementation.
4) Qualitative and process evaluation
Process data
1. Fidelity reviews: We will provide descriptive data
regarding changes in the team fidelity scores over
the 1-year study period. We will explore the extent
to which team fidelity score can explain variations in
individual satisfaction with care. This analysis will
use linear random effects modelling, with a random
effect for CRT.
2. Descriptive data on the number of implementation
activities at each site and the proportion of total
implementation activities of each type will be
reported for each CRT team.
3. We will also report whether the following
implementation structures recommended as part of
the Service Improvement Programme were achieved
at each intervention CRT: scoping day; development
of a service improvement plan; formation of a
service improvement group; whether the SIG met at
least six times during the study; attendance of team/
Trust representatives at a learning collaborative day.
4. For all 25 teams, we will report whether any other
major service improvement initiatives took place
during the study intervention year.
5. The online resource kit used by the CRT staff will be
monitored via Google Analytics, which captures
time spent on individual pages and document
downloads.
Staff focus groups
Qualitative data from interviews with local facilitators
and focus groups with staff from CRTs implementing
the resource kit will be analysed using thematic analysis
[49] aided by qualitative analysis software (Nvivo9). The-
matic analysis will allow exploration of themes relating
directly to our research questions and arising more
inductively from the data. Analyses will be conducted
collaboratively by a group of researchers within the team
to enhance the validity of the analysis.
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Dissemination and access to trial results
The trial findings will be publicly available via a final
report to the study funder, the National Institute for
Health Research. The trial will also be reported in peer-
reviewed journals. Information regarding the study, in-
cluding the trial protocol, are available through the study
website [50], and the web-based resource pack is now
publicly available [51].
Discussion
Strengths
Strengths of the CORE phase 4 study include the
following:
1. A multi-site, cluster-randomised trial will provide
quality evidence regarding the effectiveness of the
CORE CRT Service Improvement Programme.
The wide spread of the teams involved will produce
generalizable evidence regarding the effectiveness of
the programme in a range of contexts. Evidence will
be gathered on the relationship between fidelity to a
clearly defined model of best practice and service
outcomes.
2. The Service Improvement Programme follows a
developed US evidence-based practice programme
template for achieving high-fidelity implementation
of a complex intervention or service model. Process
monitoring will confirm whether key elements of
the EBP approach are delivered in each team.
3. The mixed methods approach involving
measurement of changes in team fidelity, process
data, and qualitative evaluation will help to
understand trial outcomes, mechanisms of change
and barriers and facilitators to implementation
and contextual factors that may influence
the effectiveness of the trial intervention.
4. The trial outcome measures will allow evaluation
of a number of important aspects of CRT services.
Service users’ experience of care, measured using the
Client Satisfaction Questionnaire [38], is the primary
study outcome. The sample size in the trial is
sufficient to detect a medium or large difference in
satisfaction between participants in the intervention
and control arm teams. The experience of care is
inherently important in all health services research,
and improving the service users’ experience is an
overarching goal of the CORE CRT Service
Improvement Programme. Service users’ experience
of CRT care is especially important to evaluate in
our trial, given recent reports of high levels of
dissatisfaction with CRT and acute care in the UK
[14, 16]. The trial will also investigate the impact
of the CORE Service Improvement Programme on
other outcomes relevant to the services’ clinical and
cost effectiveness, i.e. local admission rates and
service users’ recovery following CRT care, and will
measure any impact of the team-level intervention
on CRT staff well-being.
Limitations
Limitations of the study relate to the following:
1. Blinding: Due to the need for researchers to have
ongoing contact with CRT teams and facilitators
throughout the intervention, it will not be possible
for researchers to be blinded to team randomisation,
and this approach could lead to researcher bias.
2. Contamination: As NHS Trusts often try to ensure
their services are operating in a consistent way, a
limitation of the study is the potential for
contamination between teams receiving the Service
Improvement Programme and control teams within
the same Trust. To minimise this, researchers will
ensure teams are informed that for the clarity of
study findings it is beneficial if any CORE-related
service improvement work is limited to the
intervention teams until the end of the study, and
this includes limiting access to the online resource
kit. In addition, monitoring of contamination
through interviewing control team managers will
serve to highlight the extent of this.
3. Retrospective collection of some data: It will not
be feasible to complete all baseline data collection
before randomisation. However, all staff data will be
collected before the scoping day – the kick-off,
one-day team meeting in each CRT which is
arranged as soon as possible after the start of the
intervention year, and service user data will be
collected from service users discharged before the
scoping day. Due to the nature of the service user
sample, different service users will be participating
at baseline and follow-up.
Implications for policy and practice
1. If the trial yields positive results, the CORE CRT
Service Improvement Programme will provide a
clearly defined structure and set of resources that
have been demonstrated to help improve the quality
of CRTs.
2. Regardless of the results of the trial concerning
aspects of the whole CORE CRT Service
Improvement Programme, the online resource
kit will provide an ongoing training and service
development resource to support implementation
in CRTs, which provides practical implementation
tips and training materials and best practice case
examples.
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3. The use of the CORE CRT fidelity scale as a valid
tool to support service improvement and assess
service quality will be supported in the event of
exploratory analyses from the trial, indicating a
relationship between team fidelity scores and
outcomes.
Research implications
The main trial results will provide preliminary evidence
regarding whether the CORE CRT Service Improvement
Programme is effective in increasing model fidelity and
improving outcomes in CRTs. The study will also pro-
vide the following:
1. Evidence regarding the validity of the CORE
CRT fidelity scale. We will explore, through
multilevel modelling, whether team fidelity
scores relate to important service user and
staff outcomes.
2. Evidence regarding the feasibility of implementing
the intervention from process data and barriers and
facilitators to implementation from the qualitative
evaluation, which can help understand any
mechanisms of change and inform future
implementation programmes.
Implementation represents the biggest challenge to
translating research knowledge into patient benefit [52].
CRTs exemplify this challenge: trial evidence suggests
they can be effective in reducing admissions and enhan-
cing service user experience, but observational studies
and audits indicate the benefits of CRT implementation
on a national scale may be smaller and less consistent
than originally expected [19, 20]. Means of supporting
the effective implementation of the CRT model are
therefore of high interest to service planners. Through
testing a theoretically underpinned, clearly defined, ex-
tensive package of implementation resources for CRTs,
our trial can provide evidence to address this important
issue.
Trial status
The recruitment of service user and staff participants
for outcome evaluation and the trial intervention are
ongoing at the time of submission of this protocol for
publication. The final report of the study to the funders is
due for submission by April 2017.
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